immunoglobulins have been detected in the BALF of 10 out of 49 CF patients. Specific IgG and IgA levels were significantly elevated in CF patients positive for A. fumigatus compared to CF patients with no evidence for fungal infection ( p<0.05) (figure 1a). AF-IgE levels were higher in CF patients with a positive A. fumigatus culture ( p=0.09). IgA is known to play a critical role in immunity of mucosal sites. It is the most abundant immunoglobulin subtype in secretions as well as in the bronchial mucosa, and functions by binding antigen in order to avoid adherence to epithelial cells. Due to the low amount of lavage fluid available in this paediatric population, we were able to obtain sufficient total RNA from the BALF cell pellet in only nine out of 49 patients. All patients displayed IgA class recombination and IgG1 class recombination was detected in two of these nine patients. This provides additional evidence for the local nature of the measured immunoglobulin production.
Lung function in CF is characterised by chronic structural damage leading to a decline in lung function. Impairment of lung function is the result of a combination of obstructive respiratory disease due to inflammation, mucus impactions and restrictive lung disease due to bronchiectasis and tissue destruction. Thus, local IgE to A. fumigatus may correlate with a reduced lung function. ABPA is a complication occurring in ∼9% of CF patients [8] linked to a hypersensitivity reaction to A. fumigatus. Basophil activation by A. fumigatus correlates with the clinical phenotype [16] , and clinical improvement after anti-IgE and antimycotic treatment indirectly suggests a role of IgE and A. fumigatus in this context. However, specific IgE in the blood has not been proven to be a very good marker to predict ABPA and other immunoglobulin subclasses have been implicated in ABPA as well. ). Interestingly, the group of patients that had undetectable serum AF-IgE but a positive local response had a significantly higher forced vital capacity than CF patients with serum AF-IgE. Although forced expiratory volume in 1 s was not statistically significantly higher ( p=0.067), this may be due to the small sample size ( figure 1c and d) . Aspergillus is known to have potent type 2-inducing properties. This is considered to contribute to the pathogenicity of the fungus. Together with the reduced ability of CF patients to clear pathogens [17] , this intrinsic type 2-favouring action has been considered the reason for the high rates of sensitisation to A. fumigatus in CF patients. However, immune responses restricted to the local sites with no serum AF-IgE production may be a reflection of isolated local immune responses with a lack of atopic representation and consequently, a more efficient repulsion of A. fumigatus and other pathogens, resulting in an improved lung function. This needs to be addressed in larger cohorts.
In conclusion, we provide data on local production of antibodies specific to A. fumigatus in response to the presence of fungal growth in the lung of CF patients. Consequently, local IgE is not correlated with serum AF-IgE and most interestingly restricted specific AF-IgE responses in BALF were associated with a better lung function. 
